In 1995 a group of 1724 randomly selected Minnesota taxpayers was informed by letter that the returns they were about to file would be 'closely examined'. Compared to a control group that did not receive this letter, low and middle-income taxpayers in the treatment group on average increased tax payments compared to the previous year, which we interpret as indicating the presence of noncompliance. The effect was much stronger for those with more opportunity to evade; in fact, the difference in differences is not statistically significant for those who do not have self-employment or farm income, and do not pay estimated tax. Surprisingly, however, the reported tax liability of the high income treatment group fell sharply relative to the control group.
Introduction
Tax evasion is a quantitatively significant phenomenon that affects the equity, efficiency, and simplicity of a tax system. For example, because most taxpayers will not voluntarily pay taxes in the absence of an enforcement mechanism, the potential for evasion must be considered in the design of tax structure. The phenomenon of evasion also raises challenging questions about the appropriate design of the tax enforcement agency itself: how many resources should be devoted to auditing suspected evaders; how should these resources be allocated across classes of taxpayers; how many resources should be devoted to taxpayer assistance rather than monitoring; can evasion be reduced by appeals to taxpayers' conscience, or sense of duty?
The formulation of informed policy in these areas has been hampered by a paucity of reliable quantitative information on the likely effects of these alternative policies. The critical information is to what extent taxpayers would alter their compliance behavior in response to the set of possible policy alternatives. As we will argue below, existing empirical work -statistical, and experimental -is plagued by serious enough problems that the findings are subject to considerable doubt.
In this paper we discuss the results of a controlled experiment regarding income tax compliance that is not subject to the biases of other approaches to investigating the impact of alternative tax enforcement policies. In 1995 the Minnesota Department of Revenue conducted a series of income tax compliance experiments to test alternative strategies for improving tax administration and increasing 1 voluntary compliance. Approximately 47,000 Minnesota taxpayers who filed 1993 income tax returns were selected at random for one of five experimental 'treatments' that were administered at the beginning of the filing season for 1994 returns. One treatment group was offered enhanced taxpayer assistance, including help with their federal return that was not previously offered by the State. Another received a redesigned Minnesota income tax return form with additional line items for reporting Minnesota adjustments to federal taxable income. Two additional large groups received 'educational' letters from the Commissioner of Revenue that appealed to their sense of equity or to their sense of social norms.
In this paper we focus on an experiment designed to learn about the impact of an increased probability of audit. A group of 1724 randomly selected taxpayers was informed by letter that the returns they were about to file, both state and federal, would be 'closely examined'. This is an especially interesting experiment 1 The Department of Revenue contracted with an 'Advisory Board' of five academics in 1993 to assist in the experimental design and the subsequent data analysis. The Board was composed of the authors of this paper plus Kinley Larntz of the University of Minnesota and Daniel Nagin of Carnegie Mellon University. The Advisory Board met regularly in St. Paul with Department of Revenue executives and staff members and with representatives of the IRS St. Paul District during the design and administration of the experiment until the conclusion of the project in June, 1996. The Department of Revenue issued a report on the experiment in April, 1996 . The Federation of Tax Administrators awarded the experiment its 1996 Award for Outstanding Research and Analysis in State Tax Administration. Coleman (1997) describes the experiment and the Minnesota Department of Revenue interpretation of the findings, which is similar but not identical to this paper's. Our views should not be taken to represent the views of the Minnesota Department of Revenue. because, under certain assumptions, the response of taxpayers provides an estimate of the extent of tax evasion.
The Department of Revenue sampled data from 1993 Minnesota income tax returns as they were filed during calendar year 1994. The 1993 data were matched to corresponding data from the 1994 returns of the same taxpayers after the experimental intervention. These 2 years of data from the same taxpayers enable comparisons of changes in reported income, deductions, and tax liability between those taxpayers who received the treatments and similar groups of taxpayers who were not subject to any treatment (the control groups). Data from the 1993 and 1994 federal tax returns of the subjects of the audit experiment, both those who received the treatments and those who served as controls, were also made available. Data from the federal income tax returns include far more detail than the state tax returns because the Minnesota state income tax return is based on federal taxable income.
We find that the treatment effect varies depending on the level of income. Low and middle income taxpayers in the treatment group increased reported tax between 1993 and 1994 relative to the control group, which we interpret as indicating the presence of noncompliance. The effect was much stronger for those with more 'opportunity' to evade, as measured by their source of income. Surprisingly, however, the reported tax liability of the high income treatment group fell sharply in 1994 relative to the control group. We suggest a model that can explain this apparently perverse response.
Theory
Suppose that the true tax base is not costlessly observable to the tax collection agency, although known to the taxpayer. Then, under certain circumstances, the taxpayer may be tempted to report a taxable income below the true value. In the seminal formulation of Allingham and Sandmo (1972) (henceforth A-S) , what might deter an individual from income tax evasion is a fixed probability ( p) that any taxable income understatement will be detected and subjected to a penalty (u ) 2 over and above payment of the true tax liability itself.
In the A-S model, all real decisions, and therefore taxable income ( y), are held fixed; only the taxpayer's report is chosen. The taxpayer chooses a report (x), where x # y, and thus an amount of evasion y 2 x, in order to maximize
where n is true after-tax income, y(1 2 t), t being the rate of (proportional) income tax. The first-order condition for an optimal interior value of x is simply U 9( y )/U 9( y ) 5 (1 2 p)t /pu, where y and y are income in the audited and A U A U 3 unaudited state, respectively. Most important for our purposes, the model predicts that regardless of preferences, increases in p will decrease evasion: if p equals one, any rational taxpayer will report his or her true income.
This model also predicts that a risk-neutral individual would either, if the evasion has a positive expected payoff, remit no tax at all, or if evasion had a negative expected payoff, do no evasion. As discussed in Yitzhaki (1987) , the corner solution aspect of the model is eliminated however, if the probability of detection is an increasing function of the amount of evasion. In this case the 4 model's predictions depend on the precise relationship between p and evasion. Expected income is simply
If p9 ; ≠p / ≠x is zero, then the risk-neutral taxpayer evades an unlimited amount as long as it has positive expected value, i.e. when (1 2 p)t 2 pu . 0. When p9 is negative, so that the probability of audit falls with an increased report, the first-order condition becomes
In this case, evasion will be constrained by the fact that p increases to offset what would otherwise be an increase in expected income.
Empirical studies of tax evasion

What is known
Ascertaining the extent, characteristics, and determinants of evasion immedi-3 Yitzhaki (1974) amended the A-S formulation to allow the penalty for discovered evasion to depend on the tax (not, as in A-S, the income) understatement, as more accurately reflects practice in many countries. In this case, the maximand becomes (1 2 p)U(n 1 t( y 2 x)) 1 pU(n 2 ut( y 2 x)). This is critical for understanding the impact on evasion for a change in t, because it means that the tax rate has no effect on the terms of the tax evasion gamble; as t rises, the payoff to a successful understatement of a dollar rises, but the cost of a detected understatement rises proportionately. It is not critical for understanding the impact of changes in p, which is our focus. 4 The endogenous probability of detection can of course be applied to the case of a risk-averse taxpayer. In this case, at the margin the gain in expected value is offset by a combination of increased risk-bearing and an increased probability of detection. Cremer and Gahvari (1994) generalize this notion by introducing what they call a 'concealment technology', which takes the form p (e, e /y, m) , where e is the amount of income not reported ( y 2 x in the notation used above), e /y is the ratio of unreported income to true income (which is endogenous in their model), and m is taxpayer expenditure on concealment.
ately runs into two problems -one conceptual and one empirical. The conceptual problem is that, although one can assert that legality is the dividing line between evasion and avoidance, in practice the line is often blurry; sometimes the law itself is unclear, sometimes it is clear but not known to the taxpayer, sometimes the law is clear but the administration effectively ignores a particular transaction or activity.
The other difficulty is that, by its nature, tax evasion is not easy to measuremerely asking just won't do. The most reliable source of information about tax compliance concerns the US federal income tax, and exists because of the IRS's Taxpayer Analysis of the TCMP data suggests that the tax gap is about 17% of true tax liability. However, much of this tax gap refers to nonfilers and to estimates of noncompliance undetected by the TCMP; the TCMP-detected rate of noncompliance is 7.3%. The extent of evasion varies widely across types of gross income and deductions; for example, the 1988 TCMP indicates that the voluntary reporting percentage was 99.5% for wages and salaries, but only 41.4% for self-employment income (Schedule C). The fraction of income that is underreported declines with income. For example, Christian (1994) reports that, in 1988, taxpayers with (audit-adjusted) incomes over $100,000 on average reported 96.6% of their true incomes to the IRS, compared to 85.9% for those with incomes under 5 $25,000. Finally, within any group defined by income, age, or other demographic category, there are some who evade, some who do not, and even some who (presumably inadvertently) overstate tax liability. For example, of middle-income (income between $50,000 and $100,000) taxpayers in 1988, 60% understated tax, 26% reported correctly, and 14% overstated tax (Christian, 1994, p. 39) .
Empirical attempts to establish more systematically how compliance responds to aspects of the tax environment have met with limited success, primarily due to inherent data problems. Clotfelter (1983) and Feinstein (1991) analyzed the TCMP data to investigate how noncompliance responded to changes in the environment, focusing on the impact of the tax rate. Neither analysis investigated the impact of the probability of detection on noncompliance. Clotfelter argued that calculated arrest and conviction rates would probably not correspond closely to the 5 Although note that the audits do not cover the operations of businesses that the taxpayer is a principal in. Because high-income taxpayers on average receive a higher fraction of their income from businesses, to the extent that there is understatement of true business income, this may change the relationship between evasion and income.
perceptions of would-be evaders and would, in any event, not be exogenous; his 6 regressions were carried out separately by audit class. Dubin et al. (1990) make use of state-level time-series cross-section data from 1977 through 1985 to investigate the impact of audit rates and tax rates on tax compliance. They do not, though, have a direct measure of noncompliance, but instead use tax collections per return filed and returns filed per capita as (inverse) measures of noncompliance. They conclude that the continual decline in the audit rate over this period caused a significant decline in IRS collections. Note, though, that their measure of noncompliance will be affected by changes in the tax law as well as other changes in the economy, and their measure of the probability of detection is subject to the same endogeneity problems as the cross-sectional analyses.
The promise of a controlled experiment
A generic problem with both the time-series and cross-sectional studies is that the probability of detection ( p) is difficult to measure and, furthermore, its variation may not be random but rather a response by the IRS to perceived variations in the extent of evasion or effectiveness of enforcement. The virtue of a controlled experiment is that the source of variation in p is unambiguous and is certainly not a response to the environment. Controlled experiments have been used fairly extensively since the late 1960s to investigate a wide range of economics issues; their strengths and weaknesses have been nicely surveyed by Burtless (1995) and Heckman and Smith (1995) . Their applicability to tax compliance research was discussed in a paper by Boruch (1989) for the National Research Council's Panel on Taxpayer Compliance Research, which recommended that the IRS and external researchers collaborate to expand the use of field experiments to analyze the compliance effects of innovations in tax administration (Roth et al., 1989, p. 229) .
One early example of this approach is that of Schwartz and Orleans (1967) , who contacted randomly selected groups of taxpayers and asked questions that 'emphasized the severity of sanctions available to the government and the likelihood that tax violators would be apprehended' (the sanction group). Another group was asked questions focusing on moral reasons for compliance (the conscience group), a 'placebo' group was asked basic interview questions, and a fourth group served as an 'untreated' control. The empirical analysis was based on the change between 1961 and 1962 in reported AGI, total deductions, and income tax after credits. For AGI and tax after credits, only the 'conscience' group reported a larger increase in tax than the 'placebo' or 'untreated' control groups.
Contrary to expectation, the 'sanction' group reported a larger increase in total deductions than the 'placebo' group. The authors speculate that subjects may have responded as if thinking, 'You may beat me into admitting higher income, but I'll find a way of getting it back'.
The present experiment differs fundamentally from Schwartz and Orleans because taxpayers were contacted by the taxing authority rather than the experimenters, and they were notified that their return would be 'closely examined'. Both make the present methods more appropriate for testing for the effects of enforcement actions on reporting behavior.
Design of the experiments
Sample design
The subjects for this experiment were selected randomly, subject to certain restrictions. Sampled were full-year 1993 Minnesota residents who filed Minnesota tax returns in 1994 for the 1993 tax year, and whose 1993 return was processed by the Minnesota Department of Revenue by the end of September, 1994 . No amended returns were included; and matching federal income tax data had to be available for the taxpayers. About 1,853,000 Minnesota taxpayers met these conditions.
The portion of the sample used for the final analysis consisted of taxpayers whose 1994 Minnesota tax returns were filed and processed by the Department of Revenue by the end of December, 1995, or for whom federal tax returns were filed during 1995. Some loss of taxpayers in the sample was undoubtedly caused by taxpayers moving out of state or having too little income to file a 1994 return, among other possibilities. The December processing date, however, allowed us to include most of the taxpayers who might have filed late or requested an extension in 1995, perhaps as a result of the experimental treatment.
The sample was stratified by income and by a set of characteristics we refer to as opportunity. There were three stratifications by 1993 income: low-income, with AGI less than $10,000; middle-income, with AGI between $10,000 and $100,000; and high-income, with AGI over $100,000.
Previous research on tax evasion points to several factors associated with evasion, including income not subject to withholding tax and income from a sole proprietorship. The 'high-opportunity' group was a random sample from taxpayers who filed a federal Schedule C or F (indicating business or farm income) in 1993 and who paid Minnesota estimated tax. A Minnesota taxpayer is required to file and pay estimated tax quarterly if expected tax will be $500 or more above withholding and expected tax credits. The $500 threshold effectively eliminated taxpayers from the high-opportunity group who may have filed a Schedule C or F a Low income, federal AGI less than $10,000; middle income, federal AGI from $10,000 to $100,000; high income, federal AGI over $100,000; high opportunity, filed a federal Schedule C (trade or business income) or Schedule F (farm income), and paid Minnesota estimated tax in 1993; low opportunity, all other returns. 7 but expected to have little reported income from their businesses. Taxpayers not in the high-opportunity category are referred to as low-opportunity.
The population count, sampling rate, and the resulting sample frequency for each stratum are presented for the treatment group in Table 1 and for the control 8 group in Table 2. Table 3 documents the further reduction in the sample by the elimination of returns (1) changing to, or from, married filing jointly, (2) filing for a different tax year, (3) not filing a 1994 tax return, or (4) having no positive 9 income. This produced a working sample of 22,368 returns.
Experimental treatment
The treatment group received a letter by first-class mail from the Commissioner 10 of Revenue in January of 1995. Note that this treatment was administered after the tax year, and at the beginning of the filing season. Thus, with a few exceptions (such as contributions to IRAs or Keoghs) it could not have affected non-reporting 7 An advantage of a sample based on estimated-tax payers is the possibility of tailoring interventions for this group in the future if the experiment proved a success, because these taxpayers are involved with the department throughout the year. The low-opportunity group selected to represent the general population may provide valuable information about what approach to compliance works best with people who rarely would be the target of an audit. 8 The control group from the 'audit' experiment was combined with the control group from the 'appeal to conscience' experiment to increase precision. Both were randomly selected, and neither was contacted by the Department of Revenue during the experiment. 9 We also excluded a number of returns for which there was a single 1993 return associated with two 1994 returns, presumably due to divorce. 10 The letter was sent separately from the tax form itself, thus minimizing the possibility that taxpayers who use professional preparers would discard the letter without reading it. a Low income, federal AGI less than $10,000; middle income, federal AGI from $10,000 to $100,000; high income, federal AGI over $100,000; high opportunity, filed a federal Schedule C (trade or business income) or Schedule F (farm income), and paid Minnesota estimated tax in 1993; low opportunity, all other returns. behavior with tax consequences. The taxpayers were told: (1) that they had been selected at random to be part of a study 'that will increase the number of taxpayers whose 1994 individual income tax returns are closely examined'; (2) that both their state and federal tax returns for the 1994 tax year would be closely examined by the Minnesota Department of Revenue; (3) that they will be contacted about any discrepancies; and (4) that if any 'irregularities' were found, their returns filed 12 in 1994 as well as prior years might be reviewed, as provided by law. The 11 This aspect of the experiment is consistent with the Allingham and Sandmo (1972) assumption of a fixed 'true' taxable income. 12 The letter is not explicit about the penalties that would ensue if 'irregularities' were to be discovered. Minnesota law provides for penalties of 20% of any 'substantial' understated tax, 10% of any additional assessment due to negligence without intent to defraud and 50% of any extra tax assessed due to a fraudulent return. In addition, as a matter of course state tax enforcement agencies would turn over what they'd learned to the IRS, and federal penalties would presumably apply, as well. taxpayers were given department phone numbers to call for information and 13 assistance with their taxes.
To what extent the receipt of this letter corresponds to a 'p equals one' experiment is an open question. Some taxpayers may believe that some aspects of noncompliance would not be detected by an 'examination'. Others might have believed that this was an idle, or incredible, threat. In the concluding section we return to these issues in light of the results, which we discuss next.
Results
Measuring compliance
According to the IRS, compliance has three parts: accurate reporting, timely 14 filing, and timely paying; this paper focuses solely on the first. We had no access to the results of audits as a measure of accuracy. Instead, to measure accurate reporting we investigate the response of three measures of reported income and tax liability: federal taxable income, federal tax after credits, and Minnesota tax 15 liability. We examine the changes in reported tax liability (or taxable income) between 1993 and 1994 for the treatment group relative to the control group: a 16, 17 difference-in-difference methodology.
If the 1993 to 1994 change for the treatment group was different than the 13 The pertinent text of the letter was as follows: Dear Taxpayer: This year we are doing a study that will increase the number of taxpayers whose 1994 individual income tax returns are closely examined by the Minnesota Department of Revenue. You have been selected at random from a list of all Minnesota taxpayers to be in this study. The examination of your 1994 tax returns will include both your state and federal returns. After a close review of your returns, we may write to you for additional information about them or arrange a face-to-face audit. If the examination of your 1994 returns finds any irregularities, we may also review tax returns you filed in prior years, as provided by law. When you prepare your 1994 return, or give information to your tax preparer, please be very careful to report all your income and take only the deductions to which you are entitled. Remember to attach a copy of your federal return to your state return. The Minnesota Department of Revenue tries to help taxpayers comply with the law. If you have questions about your Minnesota income tax return, please call us at these numbers.
14 There was no statistically significant difference in the date filed (technically, the date received by the IRS) between the control and treatment groups. For evidence on the determinants of filing date, see Slemrod et al. (1997). average change for the control group, we infer that the treatment had an effect on taxpayer compliance behavior, provided that the difference between groups was large enough to be statistically significant. Although we cannot verify that changes in reported tax liability or taxable income were due to changed compliance behavior, because subjects were randomly assigned to treatment and control groups, this inference seems unassailable. We do not have access to the results of the 'close examination' given to the returns from the treatment group, nor to any audit results more generally, so a more direct (although still imperfect) measure of non-compliance is not available.
Mean difference in differences: low-and middle-income taxpayers
Much of the interest, and puzzles, regarding the results are apparent in the tabulation of means presented in Tables 4-6, which concern, respectively, federal taxable income, federal tax after credits, and Minnesota income tax liability. Because for the most part Tables 4-6 tell a similar story, we focus here on Table  5 . It lists the mean of federal tax liability after credits separately for the treatment and control groups for 1993 and 1994, as well as the absolute mean change between 1993 and 1994. The last column shows the difference between the treatment and control group means for these four variables. The fifth row of data is a non-parametric measure of the behavioral response, the fraction of tax returns which showed an increase in the (inflation-adjusted) value between 1993 and 18 1994.
Consider first the low and middle-income groups. Notice first that the 1993 means for the control and treatment groups are very close, attesting to the randomness of the sample selection procedures. Among both the low-and middle-income strata, the audit notice apparently had a very large impact on the high-opportunity taxpayers. The average difference-in-difference federal tax liability was $676 for the middle-income group. This compares to an average $5606 of 1994 tax liability for the control group, amounting to a 12.1% increase in tax. For the lower-income, high-opportunity group the apparent treatment effect is even more striking; the difference-in-difference was $843, compared to 1994 tax liability for the control group of $580, amounting to a 145.3% increase. However, only the middle-income result was statistically significant at a 10% level. Qualitatively the same results apply if we look at the fraction of taxpayers for whom real tax payments increased from 1993 to 1994 -a larger treatment effect among the high-opportunity taxpayers compared to the low-opportunity taxpayers. Table 4 Average reported federal taxable income: differences in differences for the whole sample and income and opportunity groups a *P,0.10; **P,0.05; ***P,0.01. Low income, federal AGI less than $10,000; middle income, federal AGI from $10,000 to $100,000; high income, federal AGI over $100,000; high opportunity, filed a federal Schedule C (trade or business income) or Schedule F (farm income), and paid Minnesota estimated tax in 1993; low opportunity, all other returns. Table 5 Average reported total federal tax after credits: difference in differences for the whole sample and by income and opportunity groups Although these are striking results, they apply to a small fraction of Minnesota taxpayers -just 53,040 out of 1,852,839, or 2.9%. To get a feel for the potential impact of increased enforcement on aggregate tax liability, we must turn our attention to the 'low-opportunity' taxpayers. For the low-and middle-income members of this category, the mean treatment effect is positive, but is of a much smaller magnitude than for the high-opportunity taxpayers. The difference-indifference averages $92 for the middle-income taxpayers, or 2.3% of the average 1994 tax liability of the control group. For the low-income group the absolute difference-in-differences is only $13, 3.5% of the average 1994 tax liability of the control group. Neither of these differences is different from zero at a high confidence level.
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If we aggregate the difference-in-difference estimates for the four groups studied so far, we obtain $161 million, or just under 2% of the total 1994 tax liability of $8.15 billion. This is obviously much lower than the 17% aggregate income tax gap estimated by the IRS, and significantly lower than the TCMPdetected noncompliance of 7.3%. income changed between 1994 and 1993 for the treatment and control groups. For the lower and middle income groups, as expected the predominant response is not in those sources of income that are subject to pervasive information reporting -wages, interest, and dividends. A consistently large identifiable component is capital gains, which are conceivably subject to post-tax-year manipulation through the choice of which shares of a large holding are deemed to have been sold. One might expect that self-employment (Schedule C) income would also be highly manipulable, given the wide discretion in the choice of what qualifies as a business expense. Schedule C income is, in fact, a major component of the apparent treatment effect except for the low-income, high-opportunity group, where the treatment group increased their reported Schedule C income by less than the control group. Table 8 presents the results of a multivariate regression model of the absolute response of the three measures of compliance. This model controls for return characteristics that may better explain the response and improve our ability to test for experimental treatment effects. The regression model also allows for tests of interactions between the treatment effect and return characteristics other than income and opportunity. As the analysis of Section 5.3 cannot, it measures the partial effect of return characteristics. It includes only taxpayers whose income in 1993 was less than or equal to $100,000, although most of the qualitative results reported below apply to the regression results for the whole sample.
Income components
Regression analysis
The explanatory variables include dummy variables for ranges of total positive income, marital status, age, the presence of a paid preparer, marginal tax rate, and the presence of various supplemental schedules (Schedules A through F and Schedule ES). To assess the impact of the treatment, we also include a treatment dummy variable, and interactions between the treatment dummy variable and each other regressor.
The regression results indicate that there is a positive treatment effect associated with four indicators of opportunities to evade: the presence of a Schedule A (itemized deductions), Schedule B (interest and dividend receipts), Schedule F 20 (farm income) and a Schedule ES (estimated tax payments). Somewhat surprisingly, the presence of a Schedule E, which may include income from partnerships, rents, royalties and trusts, is associated with a negative treatment effect. As an illustration of the quantitative implications, the regression results suggest that a married taxpayer under 65 with total positive income between $50,000 and $100,000 and a marginal tax rate of 28% who prepares his own return, gets a refund, files Schedules A, B and reports estimated tax payments would report $2110 more in federal tax liability if he or she received the treatment letter ($463235411105141519292(16328) ). Obviously, this point estimate depends on the return characteristics of the taxpayer. In contrast, a married taxpayer under 65 with less than $20,000 of income, a marginal tax rate of 15%, who self-prepares, takes the standard deduction, files no additional schedules, and gets a refund would, according to these estimates, report about the same federal tax liability upon receiving the treatment letter.
The 'perverse' high-income response
So far we have not discussed the results relating to the high-income taxpayers, who comprise only slightly more than 3% of taxpayers, but who have $2.5 billion, or 30.1% of the federal tax liability. They deserve separate treatment because the results are so strikingly different. First of all, note that the 1993 means for the treatment and control groups are not very close. At a minimum, this testifies to the high variance in reporting behavior among this group. Of most interest is the fact that, compared to the control group, on average the high-income treatment groups exhibit a lower change in reported tax liability from 1993 to 1994. The magnitude of the difference-in-differences is large, amounting to 34.8% of the 1994 control group average tax liability for the high-opportunity group, and 16.8% for the low-opportunity group: for both groups, the difference in means is significant. The unexpected behavior of the high-income groups is also evident in our simple non-parametric analysis -the fraction of taxpayers for whom there was a real increase in tax paid was lower among the treatment groups.
We have pursued two possible explanations for a perverse response of reported 21 income to a notice of examination. The first is that the audit notice letter induced taxpayers to seek out professional tax advisors who, among other things, uncovered legitimate ways to reduce taxable income (even though the tax year had already ended) that the taxpayer had previously been unaware of. A simple version of that hypothesis can be investigated by looking at the change in preparer use. Table 9 documents that the examination notice did increase the percentage of taxpayers (relative to the control group) that made use of professional tax assistance, for high-income taxpayers as well as the other income groups. However, the data on the high-income groups suggests that a shift toward preparer use is unlikely to be a significant part of the story of why the reported income of the treatment group declines, because most of this group was already using a preparer for tax year 1993. This finding does not preclude that taxpayers who used professional tax preparers for tax year 1993 used better or more aggressive tax preparers in 1994, or received different advice in 1994 compared to 1993 from the same preparer. Another possible explanation relies on an extension of the Allingham-Sandmo model in which taxpayers believe that the probability of audit depends on their 22 report. Our extension relies on the idea that, even upon audit, 'true' tax liability is not ascertainable, and the ultimate outcome of an audit depends on the taxpayer's initial report. To be precise, we are arguing that the expected income upon audit, call it g, is not a monotonically increasing function of x, as in the standard model, but reaches a maximum at some positive level of understatement, where x , y. We return later to what might generate such an outcome. Thus, we have modified the problem facing a risk-neutral taxpayer to be:
The first-order condition for x now becomes
21 These explanations presume, of course, that the empirical finding is not spurious. One source of a spurious finding is differential attrition from the sample of the treatment and control groups: perhaps upon receiving the treatment letter, many high-income evaders simply did not file a 1994 return. There is some evidence that the attrition rate is higher for the treatment subset of high-income families, but it is impossible to assess the quantitative impact of this, and we are inclined to believe that this is not an important explanation for our findings. 22 Note that this factor becomes even more salient if taxpayers believe that, upon audit, previous years' noncompliance may be detected and penalized. See also the formal modeling of a game between the taxpayer and the enforcement agency in Graetz et al. (1986) . a Sample restricted to observations with nonmissing data on practitioner usage for 1993 and 1994. *P,0.10; **P,0.05; ***P,0.01. Low income, federal AGI less than $10,000; middle income, federal AGI from $10,000 to $100,000; high income, federal AGI over $100,000; high opportunity, filed a federal Schedule C (trade or business income) or Schedule F (farm income), and paid Minnesota estimated tax in 1993; low opportunity, all other returns.
The question at hand is whether, in the context of this model, it is possible that the optimal report under a ( p 5 1, p9 5 0) regime could be lower than under a ( p , 1, p9 , 0) regime. The answer is yes. Under the former regime, assumed to characterize the situation in which the treated taxpayers find themselves, the optimum of Eq. (5) reduces to g9 5 0: in the face of certain audit, one should simply maximize expected income in the audited state. In the latter (control) situation, the first-order condition (5) is
The first term of the right-hand side of (6) is positive. The second term is negative, because p9 , 0 and v 1 t( y 2 x) 2 g . 0 (being audited is a worse state of the world than not being audited). As long as the second term is larger in absolute value than the first, then at the optimum g9 is negative. Thus, given the shape of g, the optimal value of x for the controls (where g9 , 0) exceeds the optimal value of x for those that were treated (where g9 5 0). The intuition is that a certain audit frees the taxpayer from reporting more income in order to reduce the chance of an audit, and that dominates the fact that the penalty of detected evasion goes from being an event of probability p , 1 to one with a probability of one. We have only now to demonstrate the plausibility that g(x) may reach a maximum at x , y, i.e. that in the face of a certain audit the optimal strategy might entail some understatement. A simple example where this occurs is if, in the course of an audit, either all evasion is detected and penalized, or none of it is, and 23 if detection is more likely the larger is the amount of understatement. In this case, facing certain audit, a risk-neutral taxpayer maximizes
which is identical to expression (2) except that now q, the probability of detection and penalty conditioned upon audit, replaces p, and q9 , 0. Clearly, there may be an optimal x less than y, and there certainly is if q[x 5 y] , t /(t 1 u ). Some observations about this model are in order. First, it is clear that the change in noncompliance upon the announcement of a certain audit is not, as in the standard A-S model, a measure of noncompliance. Instead, it reveals something about the combined impact of a change in p and a change in p9. There remains the question of why this effect would dominate only for high-income individuals. The answer must be that members of this group tend to believe that the outcome of the audit process is more manipulable, and the final outcome is more depending on their report, than other taxpayers. It certainly is true that high-income individuals are more likely to have professional assistance with their tax matters and more complicated tax affairs, so it is plausible that they also are more likely to have this set of beliefs.
Caveats and conclusions
The conclusions to be drawn from this experiment about the magnitude and nature of tax compliance depend critically on how taxpayers interpreted the treatment letters. While the treatments were designed with the purpose of signaling a certain, thorough audit, in actuality they may have had only very limited success in capturing the attention of taxpayers. The phrase 'we will examine your 1994 tax return very closely' may have been less threatening than at first blush one might expect. Some people may already believe that their return is being examined 'very closely'. For such individuals the treatment would have no effect either because they are already deterred or because they have concluded, perhaps incorrectly, that such close inspection is not capable of detecting the type of noncompliance in which they engage. Others may simply not have believed the resource-constrained Minnesota tax enforcement agency could carry out such a large-scale audit program, or that even if they did believe that, may have believed that even such an audit would not uncover their own evasion. Finally, the audit notice indicated that prior returns might also be examined. This element of the treatment may have backfired. Some individuals may have been fearful that if they changed their reporting patterns in 1994 by, for example, reporting income that they had previously not reported, the 1994 report would have given away their history of noncompliance.
These considerations argue against interpreting the difference-in-difference results as a measure of existing noncompliance. However, the results remain relevant as an indicator of the response of taxpayers to an increased enforcement probability, which in practice would be taken more seriously by some taxpayers than others, and whose impact would be conditioned on the taxpayers' history of noncompliance. This is, after all, the kind of information the Minnesota Department of Revenue was hoping to glean from this experiment.
What, then, have we learned from this randomized, controlled experiment? In terms of methodology, a larger sample size of high-income taxpayers would have 24 increased the certainty with which inferences can be drawn. This is less of a problem with the other income groups, for whom the variability of income reports is much lower. Also, if feasible, a follow-up experiment should begin at the start of the tax year, to allow the audit threat to influence not only reporting decisions, 25 but also real substitution and avoidance behavior. In the experiment discussed here the treatment was applied only after the tax year was completed, when most behavior with tax consequences (other than IRA or Keogh contributions) had already been carried out.
In summary, we conclude that a heightened threat of examination increases the reported income and tax liability of low-and middle-income taxpayers, especially those that have greater opportunities to evade taxes. The increased tax collections from this group are, though, likely to be fairly small, in this experiment amounting to less than 2% of total tax liability. Moreover, there is reason to suspect that high-income taxpayers may react by reporting even less income than before, based on a perception that an audit will not automatically detect and punish all evasion, and the final outcome may be influenced by the initially reported income. This suggests that a heightened audit threat should be carried out simultaneously with a rethinking of how the audits themselves are carried out.
